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Occurrences of Black Flies in Louisiana During Recent Years. 
ELBERT S. TUCKER, 

Louisiana Agricultural Experiment Station, Baton Rouge. 

Severe outbreaks of black flies in Louisiana seem to be known more 
as events of the long past than of recent memory. Nevertheless, the 
insects have doubtlessly occurred every season throughout the later 
period, either to a negligible extent or occasionally in greater force under 
especially favorable conditions, as will be noted, in various localities in 
the northern half of the state. Still no complaint of the pests has been 
reported directly to the state entomologist for several years back, or at 
least not since the beginning of 1912. In the files of his office, however, 
are two reports of investigations made by former agents in regard to 
local plagues caused by such foes. 

Owing to the special interest which was rather recently accorded to the 
different species of Simulium on account of the suspicion that came to be 
advanced implicating them as conveyors of pellagra, the writer under- 
took to secure the later facts concerning their existence in Louisiana. 
As a result, all of the available information which was thus obtained 
but not heretofore appearing in print is now presented in the following 
accounts: 

Personal encounters with black flies on his home farm at Logansport, 
De Soto parish, has made Mr. J. B. Garrett well acquainted with the 

pests. He has stated that in 1897 the flies appeared in such numbers as 
to harass mules while being used for plowing fields at the time. The in- 
sects were then especially troublesome in places along the edges of over- 
flowed land. In order to work the mules in the bordering fields during 
the height of the prevalence of the flies, the animals were smeared with 

grease to protect them from bites. While the pests spread into the 
country a few miles away from their breeding quarters within the flooded 
areas, they were not known to attack persons. Even though they 
gathered in such masses on the mules as to mat themselves among the 
hairs, particularly clinging to the flanks, yet the men working the 
animals in the fields were only annoyed by the insects flying about the 
face. On his part, Mr. Garrett has never been bitten by any kind of 
the flies, notwithstanding the fact that he has been repeatedly exposed 
to swarms of them. To the best of his recollection, three successive 

yearly outbreaks occurred, beginning late in February and lasting un- 
til about the middle of March. Each time was marked by high water in 
the Sabine river, which overflowed swamps and lowlands adjacent to 
its banks. After the water receded, great numbers of pupal cases hung 
on bushes that had been swept by currents of the flood. 

In years when the river did not overflow to much extent or not at all, 
scarcely any black flies appeared, although larvae could sometimes be 
found on bushes, logs and dead branches submerged at the edge of the 
banks. The conditions for the breeding of the flies in troublesome num- 
bers were always due to extensive spring overflows. 

On March 23-24, 1908, after a period of rainy weather, the writer 
visited Logansport, but found no black flies, since the river had remained 
at a low stage. 
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Having been raised on a farm several miles south of Winnfield, in 
Winn parish, Mr. C. C. Moreland has recollected that about fifteen or 
possibly twenty years ago the farmers who lived on low flat lands near 
the creeks in that neighborhood commonly resorted to a method of 
smudging for protection of horses and mules when being worked in fields. 
The smoke produced by a smoldering piece of old quilt or some kind of 
wadding hung from the neck of a draft animal served quite effectively 
in preventing attacks by the gnats, since the animal in motion generally 
kept its body enveloped by the smoke. Cattle also obtained relief from 
the insects by going into the smoke arising from burning logs and brush 
piles which were set afire for the purpose of creating the smudge. The 
time of day when the gnats appeared most numerously was towards 
evening, and they apparently came out of thickets bordering the streams. 
Occurrences of the gnats always followed high running water in the 
creeks during early springtime. 

While on a trip in Morehouse parish in 1893, Dr. W. H. Dalrymple, 
the station veterinarian, learned that black flies were afflicting live stock 
in the country along Bayou Bartholomew. He was afterwards in- 
formed by a stockman that the principal trouble caused by the flies re- 
sulted from their tendency to enter and clog the nostrils of animals, 
rendering them scarcely able to breathe, and in fact occasionally suffo- 
cating them. Similar accounts concerning appearances of the pest in 
later years were furnished by the same party. Singularly, the insects 
caused no serious molestation by biting. Although they flew into the 
buggy in which Doctor Dalrymple rode, yet he was not bitten, and he has 
never suffered a bite by a black fly. He suggested that some means of 
protecting the nose of every exposed animal would be a simple matter in 
effecting the exclusion of the gnats. For work animals, he proposed the 
use of screen muzzles, and for grazing animals, the application of re- 
pellent substances on the nose. 

Owing to his long service in the state, Doctor Dalrymple has had a 
considerable amount of correspondence in regard to the past. However, 
he has not kept any records of complaints received and can remember 
nothing more recent than some reports which came from St. Landry 
parish, dating back over a number of years. 

Many years ago, according to Maj. J. G. Lee, plagues of black flies 
occurred almost regularly every spring throughout the alluvial lands 
along the Ouachita river and its tributaries. The infested district mainly 
included Union, Morehouse, Ouachita, Richland, Caldwell, Franklin and 
Catahoula parishes. While Major Lee did not live in a place subject 
to the greatest abundance of the pest, his home at the time being in 
Farmerville, Union parish, yet he has averred that the insects spread 
for long distances into hilly country, and, in fact, he has known of their 
presence in the town of Calhoun. He has suffered from bites inflicted by 
the gnats at times, but, as a result, he experienced only a sharp stinging 
effect which soon passed away. 

Numerous reports of serious consequences due to the flies attacking 
persons and live stock are considered by him to have come from very re- 
liable sources. He has heard of cases in which deer sought refuge in 
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smudges provided for cattle and thus became an easy mark for a shot. 
These statements, also giving methods of protection and treatment, agree 
substantially with accounts already mentioned or previously published. 
However, he has known of no occurrence of the flies, at least in suffi- 
cient numbers to have caused any complaint, during the past ten years 
or more, excepting late in the spring of 1912, when the appearance of a 
few examples seemed to have attracted just enough attention to furnish 
evidence that the insect still existed in the region. 

In regard to the investigations of agents as first mentioned, both 
were made on Bayou Pierre, which is considered to be an old channel of 
the Red river, originating a few miles below Shreveport. South of 
Wallace lake it forms the boundary line on which the parishes of De Soto 
on the west side and of Caddo and Red River on the east side adjoin, and 
it further divides the latter from Natchitoches parish west of the point 
where the bayou empties into the Red river. The bayou is the outlet of 
several lakes situated within the eastern border of De Soto parish. 

The agent who first visited the stream was Mr. Harper Dean, jr. 
His notes are dated March 19-21, 1906, and the species of which he 
found evidence only in the form of pupal cases is believed to have been 
identical with the one actually collected in the adult stage by Mr. A. H. 
Rosenfeld on the second investigation in the same vicinity. The deter- 
mination of this species as Simulium pecuarum Riley, which is commonly 
called the buffalo gnat, has lately been verified through examination of 
the specimens by Dr. W. D. Hunter, Bureau of Entomology, U. S. De- 

partment of Agriculture. This name will likely apply to the flies men- 
tioned by Mr. Garrett as having occurred at Logansport, as well as in 
the cases reported by Mr. Moreland, Doctor Dalrymple and Major Lee. 
The results of Mr. Dean's investigation are given as he reported them: 

"On Monday, March 19, I secured the services of a guide and pro- 
ceeded in a boat up the Bayou Pierre for about two miles from the house 
which I *used as headquarters. At this point I visited the 'Government 
raft' that is thought to be the main breeding place for the gnats that 
infest the Bayou Pierre section. This raft is about two miles long and 
about 200 feet wide. It is at present nothing more than a mass of logs 
jammed into all positions and all in different stages of decay, being 
overgrown with tangled masses of vegetation. The water under this raft 
is from 8 to 10 feet deep and during high water the raft is completely 
submerged. A careful inspection of this raft failed to reveal a single 
empty pupa case or any indication of the gnats whatever. There were 
plenty of upright logs in it, yet not a sign of a previous brood of gnats 
could be found. 

"After finishing the inspection of this raft, I proceeded slowly down 
stream towards the starting point of the morning, and examined carefully 
every log jam, projecting stump, brush pile, etc., in the stream, as well 
as the cottonwood, willow and cypress brakes along the banks, all of 
which are subject to overflow. 

"The log jams showed no evidence whatever of a former brood. The 
brush piles in some instances contained some few empty pupa cases of the 
last brood, but practically all of the pupa cases were found on projecting 
stumps in mid stream. All pupa cases found were on the current side of 
the stream. These were exposed to the full sweep of the current and all 
were attached to the timber at a height of two feet above the water level 
at the time, indicating that the last brood, said to have appeared two 
weeks previous to this date, occurred during a corresponding rise in the 
stream. 
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"The insects seemed to have preferred a small stump or projection to 
one of large size, and also such as was exposed to the full sweep of 
the current to one protected. Obstructions partly protected from the 
full force of the current showed but a slight infestation. Again, in 
the willow brakes, which are also subject to overflow, this same prefer- 
ence was observed, but, on the other hand, few pupa cases were found 
on the small willows that have smooth bark. A heavy infestation had oc- 
curred on the larger willows having rough bark which afforded the best 
material for inducing oviposition and for the young larva to attach their 
silken threads. A cottonwood brake, therefore, showed a heavier infesta- 
tion than did a willow brake. 

"The bridges spanning the bayou had their pillars covered with the 
empty pupa cases of the last brood, which also coated the braces of these 
pillars to a height of two feet above the water level at this time. The 
current of the stream had produced a strong parallel sweep along the 
brace boards as well as a strong vertical sweep against the upright pil- 
lars. 

"On Tuesday, March 20, I went down stream from headquarters for a 
distance of two miles, engaging in similar inspections as were made on the 
previous day and obtaining the same results. I observed on this trip 
that on small sand-bars in mid stream, where they had been left dry by 
the fall of high water, cottonwoods, etc., showed less numbers of pupa 
cases than did the stumps and other projections in mid stream. 

"A large cypress brake whose trees measured about six feet in circum- 
ference showed almost no pupa cases. These brakes were also subject to 
overflow. From this point down stream, I returned and again visited the 
'Government raft,' thinking that the warm midday sun and the cessation 
of the wind might have brought about some new developments. But there 
was no sign of the insects whatever about the raft or in the swamps bor- 
dering the bayou where they were said to have been most abundant dur- 
ing the outbreaks. In fact, at this time, there were cattle ranging in 
these swamps unmolested by any insects, and I carefully swept over these 
swamps in the hope of capturing some adults in the grass where they 
could find protection from the wind, but this search proved in vain. 

"On Wednesday, March 21, I walked to Rambin bayou, a distance of 
two miles from headquarters. This bayou is thought by some persons to 
be one of the chief breeding places of the gnats. It never rises so high as 
does Bayou Pierre, and it is believed that the flat, swampy areas along the 
bayou, which are protected from winds, furnish ideal breeding places. 
This bayou afforded just such conditions as these, and I spent a whole day 
investigating it. The stream was inspected after the manner pursued on 
Bayou Pierre, as were also the surrounding swamps, but not a single 
trace of a former brood was obtained in the stream or in the swamps 
which were swept over and over again. 

"All of the deductions in this report are necessarily based upon the 
traces of the last brood of gnats, as none could be found at the time of 
my investigation, nor had any been seen for a period of three weeks; there- 
fore, the only thing to do was to study the conditions of the streams 
and swamps and then use the traces of the last brood as a clue to some 
of the habits of the insect in question. 

"Some reports obtained from the planters of the Bayou Pierre section 
will be of interest. The planters report that as yet the gnats had not 
appeared in very great numbers. Only a few specimens had been ob- 
served. This brood is said to have occurred about three weeks before my 
investigation. Last year, about the first of March, during very high water, 
the gnats were very abundant along the lowlands of Bayou Pierre as well 
as in the pine woods along its banks. 

"Many horses and mules were killed in the outbreak and one man 
states that he lost three mules from the attacks of the gnats, on March 8, 
1905. From all reports, it appears that the gnats made their worst at- 
tacks on stock during the hours of early morning and late evening. The 
outbreaks usually lasted from a week to ten days. 
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"It has been observed by the planters that, if there were two broods of 
gnats occurring within a short time of one another, the second outbreak 
is not nearly so fatal to the stock as the first one. This is no doubt 
accounted for by the fact that, after the first attack, the stock becomes 
innoculated with the poison, as it were, following which they are prac- 
tically immune to the effect of the bites from the gnats. 

"Weather notes: March 19 was cloudy and cold; strong N. W. wind all 
day; mean temperature about 38? F. March 20 and 21, clear and cold; 
temperature in morning, 28? F." 

Mr. Rosenfeld's visit was made in response to a request received 
March 7, 1908, from Mr. L. S. Frierson, of Frierson, De Soto parish. In 
his letter, Mr. Frierson reported some personal observations occasioned 
by a trip which he had taken to the Bayou Pierre on the day before he 
wrote. Extracts of his remarks are as follows: 

"A mile from the river the gnats were quite bad. But near the 
river none could be seen. On working about a raft of logs I pulled 
out old pieces of stuff simply swarming with what I conceived to be 
buffalo gnat larvae. They would hold onto their homes by attachment 
at the posterior end of the body and wave about in the water as though 
they grew out of the stick. But now and then one could be seen to bend 
over, and, holding on by its mouth, let loose of its tail, which reached 
around and took a new hold. As soon as it was secure it released the 
mouth and resumed rythmic motions. The larvae ranged in size from 
very young to full grown ones. Many cocoons were already empty. I 
saw a gnat fly off while I held the stick in my hand. I feel sure that 
the larvae represented mixed broods, since I noticed the first brood in 
January." 

The specimens obtained by Mr. Rosenfeld are now preserved in the 
station collection. His report is quoted from the original records on 
file: 

"Wednesday, March 11, 1908.-Arrived at Frierson, La., yesterday at 
noon, but rain has so far prevented me from making any field observa- 
tions on Simulium. In the course of a talk with Mr. Frierson to-day, he 
told me a very interesting little story, which may be of a great deal of 
importance. It appears that once, while preparing to treat a mule very 
much swollen and apparently dying from the attacks of buffalo gnats, 
Mr. Frierson was compelled to leave the mule on account of a severe 
thunder storm coming on. After the storm, on going out to haul away 
what he expected to be a dead mule, much to his surprise he found the 
animal up again on its feet, and the swelling had diminished by fifty 
per cent. He decided that the cold water must have saved the mule's 
life, and began treating all following cases of gnat attack by simply 
almost drowning the animal in very abundant bucketfuls of water. If 
a stream were near at hand, he hauled the animal out into it. Mr. 
Frierson is considered to be quite a stock doctor in his vicinity, and he 
has treated a number of similar cases since that time. He told me that 
he had never lost a case of gnat attack when the animal had been 
properly covered with water. The water should be applied in an ex- 
tremely liberal manner, and the man applying it should not allow him- 
self to desist from the work until a great quantity of water has been 
applied. 

"March 12.-In company with Mr. Frierson I rode down to a bridge 
over Bayou Pierre, about five miles east of Frierson. Against the 
pillars of this bridge (this having formerly been visited by Mr. Dean) 
a number of logs and branches of trees had been lodged by recent high 
water and were held thus in the swiftest part of the current. I found 
no larvae or pupse on any of the very large logs, but several of the 
smaller branches, which were standing in somewhat perpendicular 
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positions in the water, when pulled up revealed the presence of thou- 
sands of larvae and quite a number of pupre, the larvae being distributed 
several feet below the surface of the water. The pupae seemed to be 
firmly attached to the supports, but the larvae can move about freely 
with a gait similar to that of a leech or measuring worm. The larvae 
hold onto their supports in three ways, by the filaments at both extremi- 
ties and by silken threads which they seem able to produce at will. 
The majority of the larvae appeared to be almost full grown, though a 
number of younger examples could be found. In most cases when 
sticks were found infested with the larvae, these sticks were grossly 
infested, the larvae seeming to mass together in extremely gregarious 
fashion. Mr. Frierson said that he remembered cutting one stick which 
I found heavily coated with gnat larvae and that he was sure it had not 
come from a portion of the old 'Government raft' above. The question, 
therefore, naturally arises as to when the eggs were laid on this stick. 

"An investigation of a large portion of the old 'Government raft' 
about one-half mile above the bridge revealed no gnat stages, although 
it is possible and probable that numbers of them could be found beneath 
the logs where the water was moving swiftly. From the top of the raft 
no swiftly moving water could be seen. 

"Mr. Frierson and I then rode to several low and swampy places 
where the adult gnats had been very abundant a few days previously, 
but I found very few gnats. I captured about two dozen specimens dur- 
ing the entire ride of eleven or twelve miles, all of them being females. 
Mr. Frierson informed me that the gnats always haunted more or less 
the same places, and his assertions were borne out later by dozens of 
people to whom I talked, both white and colored. These places always 
seem to be dark, moist areas, and for this reason there is a popular 
opinion that the gnats breed in swamps. Every man with whom I 
talked voiced this same sentiment. 

"A planter living near the bridge, at whose house I stayed during the 
later investigations, told me that the gnats always appeared in the 
early spring after high water, and that they never bothered in the 
least the teams used in plowing right along the bayou in which the 
young stages were abundant. Back, however, in the old, deserted lake, 
land or swamp, there were places where it was unsafe to take stock 
unless the animals had been previously well greased. Another man on 
the same plantation told me that the gnats were not nearly so numerous 
now as in past years. This is probably due in some extent to the 
cleaning up of the bayou and the reduction of ideal breeding places. 
Also, another resident in the vicinity informed me that the gnat attacks 
were always spasmodic and seldom lasted for more than two or three 
weeks. He said that the gnats had been quite numerous in the back 
land about a week before my visit, but that they almost invariably 
disappeared with the advent of any continuous warm weather. I also 
talked to a number of negroes and they practically duplicated all of the 
above statements many times. 

"March 16.-Mr. Frierson to-day sent me out to the home of Mr. 
Ernest Glover, so that I could be near the breeding places of the gnats. 
This house, which was about a mile and a half from the bridge over the 
bayou, I made my headquarters. On going down to the log jam at the 
bridge and pulling out some branches and logs, I found the gnat stages 
quite abundant, being mostly full-grown larvae and pupae. Contrary to 
what I had expected, I found them occurring about as abundantly on 
logs and sticks lying almost horizontally in the water as on those sticking 
down perpendicularly. I found them, too, on much larger logs than I 
had previously observed them to infest. A curious protective adapta- tion was noticed about these creatures. I took several sticks, on which 
larvae were attached by thousands, and placed them in ideally swift 
water in such locations where I could easily find them when I needed 
the larvae for experimental purposes. 
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"Upon picking these sticks out of the water shortly afterwards, I al- 
most invariably found that a large portion of the larvae had disappeared. 
On going back to the place on the next day, I found very few larvae 
attached, although the pupae still remained in numbers. The larva' seem 
to realize when they are in danger, and as soon as an infested log which 
has been taken out of the water is restored to its former position, they 
release themselves from the log and float down stream to other quarters. 
All of the larvae do not immediately forsake the logs thus replaced in 
the water, the process of desertion being gradual, but a great propor- 
tion of the larvae seem to leave their place of attachment. I observed 
this characteristic frequently after this time. 

"Miall, in describing one of the British species which attach to sub- 
merged leaves, says that this feature of releasing themselves is a normal 
habit, but that the larvae generally remain attached to their supports 
by the silken threads which they spin, and shortly after being dis- 
turbed, draw themselves back to their original locations. I do not think 
this action is often true of Simulium peciarum. This feature of their 
behavior made observations much more difficult than I had expected. 

"In order to determine whether the insects bred in still water, I 
examined numerous twigs and branches in the backwater of the bayou 
and in several standing water holes and other places between the bayou 
and the back land, and also many apparent ideal places of attachment in 
the stagnant water of the back land, but never found the slightest indica- 
tion of a gnat stage. In all, I examined several hundred possible places 
of attachment. 

"To further test this point, I collected numbers of larvae from the 
bayou, leaving them attached to their original supports, and placed them 
in fresh bayou water held in quart and half-gallon jars with the top 
left uncovered. Many hundreds of larvae were given an opportunity to 
live in this way, but I never succeeded in keeping any alive for more than 
twenty hours, the length of life when thus confined varying from six or 
eight on to nineteen and twenty hours, though few larva lived the latter 
time. I also tried confining larvae singly in small phials with bayou 
water, unattached to an-thing, and found that they lived in this way 
about as well as in the iars. They at first attached to the sides of the 
phials, and generally climbed up later to the top of the water, where 
by means of the posterior sucking apparatus they hung head downward, 
being suspended from the surface film of the water. Upon dying, being 
heavier than water, all Simulium larvew generally sink to the bottom of 
the vessel. In the jar experiments, the greater number of the dead 
larvae were always found upon the bottom of the vessels. Larvae hanging 
to the surface film of water will, when dead, remain floating there until 
the film is broken. 

"March 17.-Secured a boat and paddled up and down Bayou Pierre, 
trying to determine just where Simulium pecuarum would or would not 
breed. After examining a great number of submerged and floating twigs 
in the swift current, and partly out of it, and also those plants growing 
near the banks, I came to the following conclusions: The gnats: are 
seldom found on plants fringing the shore or out of the reach of the 
swift current. I never found a larva on any plants in such situations. 
However, in nearly every case where a twig in the full current was 
pulled up, numerous larvae were found attached. The number of larvae 
seemed to decrease in direct proportion to the strength of the current. 
Wherever a stick was jammed in between 2 logs through which the water 
was compelled to flow with a great deal more than ordinary swiftness, 
the larvae were found most abundant, generally holding on by the pos- 
terior cup and swaying in the water, and creating small currents towards 
their mouths by rapid swishes of the peculiar many branched filaments 
of the head. They often, when shifting, secure themselves with a tiny 
silken thread. 
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"Miall describes two English species which make a network of these 
threads in advance of danger, and crawl along them when disturbed. I 
do not think that Simulium pecuarum does this, but that it spins the 
threads as they become necessary, as a canker-worm would do. Larvae 
are beginning to get very scarce now, and I was unable to make very 
definite observations on this point. 

"March 18.-Placed a cage, which I made yesterday, in the water be- 
tween two logs where the current was running very swiftly. The cage 
was about 20 x 20 inches, the frame being of wood and having cheese- 
cloth stretched tightly over it. On account of the physical action of the 
surfact film, however, it is almost impossible to get water to go through 
any fine mesh, and the cheesecloth is no exception. Even in this ex- 
tremely swift current, the water inside the box did not seem to move. 
Larvae were then very scarce, but I managed to find a few slightly in- 
fested twigs and placed them in the cage, although I was compelled to 
go down the bayou for a distance after them, and had to keep the larvae 
in standing water for about five or ten minutes before placing them in 
the cage. On the next morning, all of the larvae were dead, and as I 
could find no more specimens, I had to discontinue the experiment. I 
do not consider this small experiment as positive proof that the insects 
cannot be bred in cages, although it looks very much that way, for the 
specimens were necessarily few in number and had to be kept in jars for 
a few minutes before being placed in the cage. 

"In the afternoon, I went down to a raft about three-quarters of a 
mile below the bridge and looked carefully for stages of the gnats. All 
of this raft is out of the main course of the bayou, resting in still water, 
and I never found a single gnat stage. 

"March 19.-Paddled down stream about two miles to another bridge 
(near which Mr. Harper Dean, jr., had his headquarters two years ago) 
and examined material in and out of the current all the way down and 
back. I could find no larvae anywhere. They seemed to have entirely 
disappeared. A few pupae were found on sticks in the swiftest current. 
The same conditions were found on the raft at the lower bridge. Even 
in the swiftest current, I could find no gnat stage in any number. The 
water in the bayou had fallen several feet, and there should have been 
numerous places on the upper raft, where I had worked, to which the 
larvae could have attached in numbers. 

"March 20.-After a thorough search in all parts of the bayou for 
gnat stages, and finding none, I decided to abandon the investigation for 
the time. It is to be regretted that the work could last so short a season, 
and if I could have gotten to Bayou Pierre about two weeks earlier, it is 
probable that more definite conclusions could have been reached. The 
main issuance of the swarm seemed to have been over when I arrived, 
and it is significant that during the week I was on the bayou I never 
saw a single adult gnat, although I looked at the stock in the vicinity 
quite often. 

"March 21.-In riding back to Frierson, my driver took me to several 
places where the gnats had been unusually abundant, but our horses were 
never bothered in the least, and the gnats seemed to have disappeared 
entirely. These places agreed exactly with similar ones that had been 
shown me by other planters, being swampy and dark." 

Further records pertain to two incidental captures made during the 
year 1912. Determinations of the species are given on the authority of 
Dr. W. D. Hunter. A few specimens of Simulium pecuarum Riley were 
collected in the window of a car on train at Winnfield, Winn parish, on 
April 8, bv Mr. J. B. Garrett. In the window of the entomological 
laboratory in the experiment station building at Baton Rouge, May 17, 
the writer took a single specimen of Simulium meridionale Riley, which 
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species has been given the common name of the turkey gnat. This ap- 
peared during the time of high water and overflows of the Mississippi 
river, although no break occurred near the city, and the only freshly 
inundated land in the vicinity, except in case of the customarily flooded 
rice fields, merely lay within reach of backwater on the lake. Evi- 
dently no other places than the submerged shrubby banks of the river had 
been subjected to a flow of water suitable for the breeding of this fly or 
any related species, and the single capture attested to an extreme 
scarcity of the insect. 

SUPPLEMENTARY NOTES. 

Advantage has been taken of the opportunity to append some supple- 
mentary notes to the preceding discourse while the manuscript of it was 
being held for publication. The existence of the first series of these 
records in the entomologist's office at Baton Rouge did not come to the 
attention of the writer until after the delivery of the former part had 
been promised, and finally the later accounts were secured. Their ad- 
dition here affords further interest, and the initial report gives the exact 
time of the outbreak of black flies to which previous mention has been 
made on the authority of Dr. W. H. Dalrymple, with reference to St. 
Landry parish. 

Under date of March 25, 1905, Mr. I. H. Cain of Opelousas, St. Landry 
parish, La., sent specimens of Simulium pecuarum Riley, through a firm 
in New Orleans, and wrote that he and his son and tenants had lost 
twenty-one head of plow stock within two days owing to attacks by the 
gnats. He reported that the insects did not appear in all parts of the 
parish, but they were most severe in a radius of about ten miles. In 
this area, they killed nearly 200 head of stock before the owners knew 
what had caused the deaths. Judging from this statement, the pests were 
local in their distribution. Their attacks, though lasting only a few days 
at the worst, were generally made early in mornings and late in evenings. 
On the date of writing, however, not enough of the pests remained to do 
any more harm. 

As no person living in the infested districts ever saw the particular 
kind of gnat prior to this occurrence, the owners of stock first believed 
that their animals suffered and perished from colic. But on learning that 
the deaths were due to a poisonous effect of bites inflicted by the insects, 
a mixture called "gnat oil" was applied to the surviving animals and no 
more stock died, since the treatment kept the flies from biting. Mr. Cain 
also ventured to say that neither dogs nor buzzards fed on the carcasses, 
which fact he considered to be strange because the stench of the dead 
bodies became very offensive before all of them could be burned and de- 
stroyed. 

In its issue of March 20, 1905, the New Orleans Picayune contained a 
long article about buffalo gnats occurring at Grand Coteau, in the same 
parish. 

The following items may be properly introduced here on account of 
the proximity of the localities to the bounds of Louisiana. The New 
Orleans Times-Democrat, bearing the date of March 29, 1905, gave a 
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report of an abundance of buffalo gnats appearing in and about Vicks- 
burg, Miss. On the same date, a resident of Rolling Fork, Sharkey 
county, Miss., a town situated forty-three miles north of Vicksburg, re- 
ported that buffalo gnats had appeared in large numbers in his vicinity 
on the 8th or 9th day of the month and lingered for two or three weeks. 
They killed three head of mules on his plantation and as many as thirty- 
six head in the neighborhood. 

Through personal inquiries, further particulars were learned concern- 
ing the appearance of black flies, which followed in the wake of floods 
due to the late inundations from the Mississippi river and other streams 
on the low alluvial regions of the northeastern part of Louisiana. The 
first of these overflows occurred in the spring of 1912, and it covered the 
country south and west of Lake Providence, East Carroll parish. Just 
a few miles below this place, the inpour of water originated from a 
crevasse in the Mississippi levee owing to the high flood stage of the 
river. This break took place in the middle of April. A resident of 
Mound, Madison parish, has related that during the period of two months 
in which the water stood on the land he made several trips in a row boat 
to Tallulah, the parish seat, situated at a distance of eleven miles by 
rail from his home. He always started out early in the morning on these 
trips, but for the first few times after leaving the town and while skirting 
along close to tracts of timber, he was bothered by numbers of the gnats 
which bit him viciously and did not desist until the sun had risen high 
above the horizon. On his return home towards evening, the pests again 
attacked him in the same manner. He described the insects as being 
small black flies of a humpbacked shape, which inflicted stinging bites. 

In 1915, when the river rose to the highest point on record, the levee 
gave way near Newellton in Tensas parish. Although no report has come 
to hand which can be taken for proof that any black flies were connected 
with the ensuing flood on the Louisiana side, yet along the submerged 
lowlands on the opposite margin of the river, particularly at a place 
called Allen, a station located between Vicksburg and Port Gibson, Miss., 
several head of mules died from attacks by such insects before the owners 
discovered the cause of the fatalities. In fact, the pests have generally 
been encountered every year in that section of country extending back 
from the mouth of the Big Black river. 

The authority for the statements in the latter cases has further 
asserted that he noticed a few of the gnats at Tallulah, La., on occasions 
while the bayou, which passes through the town, was filled with backwater 
from a flood in the Tensas river during March, 1916. A depth of twelve 
feet was then attained by the water in the bayou at Tallulah, but the 
inflow finally receded about April 1, after a duration of three weeks of 
standing. 

The source of this flood was said to have been in Arkansas, and the 
flow also overspread Bayou Mason, which defines the western boundary of 
Madison parish. Specimens of the flies were collected by the party to 
whom reference has just been made, while he was traveling on a train 
near Gilbert, Franklin parish, La., at the time of the high water. In this 
instance, the insects flew inside of the window of the car in which he was 
seated. Moreover, he has reported that he heard of some loss of stock 

74 



Semi-Centennial Volume. Semi-Centennial Volume. 

having then been caused through violent onsets of the gnats in the coun- 
try not far south of Rayville, Richland parish. Even the Ouachita river, 
which courses southward in a line as far west as Monroe, La., was sweep- 
ing over its banks at the same time, but nothing could be learned that 
would implicate any outbreak of the pests in connection with the sub- 
mergence of the marginal tracts of land. However, as Major Lee has re- 
ferred to an experience with the foe in 1912, which is recounted in the 
fore part of this paper, the incident may have been occasioned by an 
event similar to the latter. 

At Baton Rouge on March 13, 1915, Dr. W. H. Dalrymple told of an 
inquiry that had just come to his hand from a correspondent who gave 
his address as Lloyd, Rapides parish, La. The inquirer desired to be 
informed of the best treatments to use for protecting farm stock from 
onslaughts of black flies. He requested this information in order to take 
prompt action for saving his animals in case the pests should appear 
again like swarms of them had done at a corresponding time of the year 
before. Several head of animals in the parish were said to have suc- 
cumbed to the fury of that invasion. 

Examples that were thought to be the species commonly called turkey 
gnat incidently became noticeable in the lakeside district of Baton Rouge 
during the last week of April, 1917. A member of the University faculty 
on one occasion called attention to the effects of a bite which had been 
inflicted on the lower edge of his eye. The attack took place while he 
was walking through the campus. On the same grounds a few days later 
the writer himself happened to feel the sudden grip of an insect on his 
neck, but killed it with a quick slap by the hand before it could bite. It 
answered to the species as already mentioned. 

Initial Advances in Research Work with Insects Infesting 
Stored Rice. 

ELBERT S. TUCKER, 
Louisiana Agricultural Experiment Station, Baton Rouge. 

METHODS OF CONDUCTING BREEDING TESTS. 

Research work with insects infesting stored rice and its by-products 
was undertaken by the writer at the beginning of 1912. The breeding 
of different species of the pests that were encountered in the course of 
the investigations was conducted under both collective and isolated 
methods of handling the specimens and material. In this manner, the 
stock furnished a reserve supply and afforded a check on the isolations. 

MANAGEMENT OF COLLECTIVE BREEDING. 

Preparatory arrangements for collective breeding were made by 
placing each accession of infested stock in a suitable receptacle, such 
as a jar, crock, or can, which, on having the mouth properly covered, 
served as a cage. The most satisfactory cover used on the utensil con- 
sisted of a piece of muslin cloth cut to the desired size, this being 
fastened over the orifice with a cord tied around the edge. On con- 
tainers other than those of clear glass, a hole was cut out in the center 
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